Biphalin analogs containing β(3)-homo-amino acids at the 4,4' positions: Synthesis and opioid activity profiles.
Biphalin, a synthetic opioid octapeptide with a palindromic sequence has high analgesic activity. Biphalin displays a strong affinity for μ and δ-opioid receptors, and a significant to κ-receptor. The paper reports the synthesis of novel analogs of biphalin containing β(3)-homo-amino acid residues at the 4,4' positions and a hydrazine or 1,2-phenylenediamine linker. The potency and selectivity of the peptides were evaluated by a competitive receptor-binding assay in rat brain homogenate using [(3)H]DAMGO (a μ ligand) and [(3)H]DELT (a δ ligand). Analogs with β(3)-h-p-NO2Phe in positions 4 and 4' are the most active compounds. Selectivity depends on the degree of freedom between the two pharmacophore moieties. Analogs with a hydrazine linker show noticeable binding selectivity to μ receptors (IC50(μ)=0.72nM; IC50(δ)=4.66nM), while the peptides with a 1,2-phenylenediamine linker show slight δ selectivity (IC50(μ)=10.97nM; IC50(δ)=1.99nM). Tyr-d-Ala-Gly-β(3)-h-p-NO2PheNHNH-β(3)-h-p-NO2Phe (1) and (Tyr-d-Ala-Gly-β(3)-h-p-NO2PheNH)2 (2) produced greater antinociceptive effect compared to morphine after i.t. administration.